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Introduction
A	measurement	of	subcutaneous	fat	 is	useful	 for	 individuals	 trying	to	alter	 their	body	composition	for	health,	performance,	or	appearance.	Both	skinfold	calipers	and	ultrasound	can	provide	measures	of	subcutaneous	fat;
however,	the	calipers	give	an	indirect	measure	of	a	fold	of	compressed	fat	sandwiched	between	two	layers	of	skin,	and	ultrasound	offers	a	direct	measure	of	uncompressed	fat	thickness	(Himes	et	al.	1979;	Müller	et	al.	2013;	Ackland
and	Müller	2018).	The	technical	principles,	procedures,	advantages	and	disadvantages	for	using	ultrasound	to	measure	subcutaneous	fat	thickness	have	been	reviewed	by	Wagner	(2013).	Although	ultrasound	has	been	used	to	measure
subcutaneous	fat	thickness	since	the	1960s	(Booth	et	al.	1966),	 it	has	received	 little	attention	as	a	body	composition	assessment	method	until	recently.	A	search	of	 the	Scopus	database,	using	the	combined	search	terms	of	“body
composition,”	“subcutaneous	fat”	and	“ultrasound”	revealed	that	44%	of	all	published	research	on	this	topic	has	occurred	in	just	the	past	6	y.	Improvements	in	portability	and	technology	combined	with	user-friendly	software	have	likely
fueled	this	resurgence	in	the	interest	of	ultrasound	as	a	body	composition	assessment	method.

















With	 lower-cost	 devices	 and	 technologic	 advancements,	 ultrasound	 has	 been	 undergoing	 a	 resurgence	 as	 a	method	 to	measure	 subcutaneous	 adipose	 tissue.	We	 aimed	 to	 determine	whether	 a	 low-cost,	 2.5-MHz












resolution	 imaging	device.	We	recently	made	 that	comparison	by	pitting	 the	BX2000	against	a	high-resolution	B-mode	ultrasound	and	manually	measured	dissected	 thicknesses	on	six	moist	human	cadavers	 (Wagner	et	al.	2019).
Correlation	coefficients	between	both	ultrasound	devices	and	the	dissected	measurement	exceeded	0.90	at	nearly	all	measurement	sites,	and	there	were	no	significant	differences	(p	>	0.05)	between	the	devices	and	the	dissected















The	ultrasound	measurement	 sites	corresponded	 to	 the	skinfold	 sites	used	 for	 the	 Jackson	and	Pollock	 (1978)	and	 Jackson	et	 al.	 (1980)	 formulas.	These	 sites	were	 selected	because	of	 their	 frequent	use	 in	body	composition




























































































between	devices	<0.7	mm,	correlation	coefficients	>0.80	and	evenly	distributed	 residual	 scores.	There	was	greater	 variability	between	devices	at	 trunk	 sites,	 specifically	 the	abdomen,	 than	at	 limb	sites.	High-resolution	B-mode
ultrasound	with	proprietary	software	capable	of	excluding	embedded	structures	(Müller	et	al.	2013,	2016)	 is	becoming	the	gold	standard	for	the	measurement	of	subcutaneous	fat	thickness	and	is	the	recommended	method	when








Finally,	 it	 is	 important	to	note	that	the	present	study	evaluated	the	validity	of	 the	BodyMetrix	BX2000	for	measuring	subcutaneous	fat	 thickness	at	 individual	measurement	sites	and	not	the	proprietary	algorithms	used	to
estimate	total	%BF.	Verifying	that	a	measurement	device	or	method	can	accurately	measure	what	was	intended	(subcutaneous	fat	thickness	in	the	case	of	A-mode	ultrasound)	validates	the	method,	not	necessarily	the	predictions	that
follow.	For	example,	hydrostatic	weighing	is	a	known	valid	method	for	measuring	body	density,	but	considerable	error	can	occur	when	predicting	%BF	from	body	density	(Heyward	and	Wagner	2004).	Results	from	many	investigators
are	equivocal	regarding	the	validity	of	the	total	%BF	estimates	from	the	preprogrammed	equations	in	the	BodyMetrix	device	(Utter	and	Hager	2008;	Johnson	et	al.	2012,	2014,	2017;	Loenneke	et	al.	2014;	Smith-Ryan	et	al.	2014;	Ripka
et	al.	2016;	Wagner	et	al.	2016;	Baranauskas	et	al.	2017;	Schoenfeld	et	al.	2017).	Thus,	we	recommend	this	device	for	measuring	subcutaneous	fat	thickness	at	individual	sites,	but	the	total	%BF	estimates	may	or	may	not	be	valid.
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